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'Htxpf thrs dog ment is to addr‘ess statements in the “Afﬂdavit of Anthony

f Hesponse" (Ea,ggiblt AR-1.a¥id Exhiblt AR:2).". RSE&G appears fo
l El ctﬁcaliSafeiy bde® (NES,’G@Q,ruIes to prohrblt the attachment of
Next' rnmumcd ron antenna w

1- Jgin fact il NESC contgjis séveral rules :
recdgnlzm and prourdrng ethods fquthe safé'installatlon of:a commumcatrons antenna .
in theﬁupply spape ana pole toy oire spedrfrcally, the following NESC rules address:

('a‘l[étlon qf a oommumcatuon i enna m‘the supply space:

NI-T.:,'SCRule“Z:BSI trtled, Clearances in; any: drrectron from supply h ne conductors to
nlqail,on ‘Antennas in thesupply space attached to the same supportmg structure

llai ?of a communicatrons'antehna Of @ power pole does take cooperatfun |

' Comments on “Safety Issues Relatmg to Pole Top Antennas” .

1“*Bullet N

elegtric utlllty industry ‘A grounded transformer case, a grounded Irghtnlng arrestor, a
grounded slatio Wirecand even a,grounded steel| pole are commonrexamples of
grounded equipmentin CfO‘Se proximity to energized power facilifies: The same skrll and
care used around this equipmant would be used by PSE&G.crews around NexiG's
antenna and assoclated equipment. - The statement that PSE&G is “one of few” utllmes
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‘inthe couniry that performs maintenance and repairs on live (electrically energized)

conductors and facilities by “gloving” is an exaggeration. Rubber gloving is used by -

" electric utilities around the country. Power linemen are trairied in rubber glove work and

rubber glove techniques are covered in OSHA Standard 1910.269 and Part 4 of the
National Electrical Safefy Code.

2™ Bullet:
The NESC rule cited by PSE&G (NESC Rule 446) appears to apply to live-lne bare-
hand work and does not contain cover-up wording that the applicable OSHA standard

- (OSHA 1910.269) contains. The OSHA standard applicable to this work is shown below:

191,0.269(q)(3)(xiil)

The minimum approach distances specified in Table R-6 through Table R-10 shall
be maintained from all grounded objects and from lines and equipment at a
potential different from that to which the live-line bare-hand equipment is bondéd,
unless such grounded objects and other lines and equipment are covered by
insulating guards. ’

Independent of the application of the rule, NextG's antenna will be located a minimum of
40 inches away for the energized ling and NextG's communication riser feeding the
antenna will be covered with suitable nonmetallic material. The 40 inch requirement
and the nonmetallic covering requirement are specified in NESC Rule 239H.

34 Bullet: :

NextG's antenna will he grounded:bonded to PSE&G's ground (not separately
grounded). Thé safeiinstallation practice for the connection between the pole top
antenna and the communications equipment near the base of the pole is covered in.

NESC Rule239H,
4" Bullet: .

. The safe iristallation practices related to wind forces on equipment and weights of

equipment-are coveret in NESC Sections 24, 25, and 26. The NESC rules.in these:
sections aré applicable to electric power fines and equipment as well as communications
lines and equipment.. It is possible for the pole top conductor on a power pole '
(energized phase or-grounded static) to have more weight and a larger wind surface
area (when considering the wind span length and weight span length) than a pole top
antenna.

5" Bullet:

The safe installation;practices related to wind forces on equipment and weights of .
eqaipment are covefed in NESC Sections 24, 25, and 26. The NESC rules in these
sections protect the general public from faling energized lines and equipment and from
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falling communication lines and equipment. The grade of constructionin the NESC is
highér'for-energized lines and equipment (typically Grade C) compared to
communication lines and equipment (typically Grade N) due to the higher danger that
energized lines impose. However, when communications lines are attached to power
poles the NESC requires that the communication lines be attachied using the same
grade of construction as the energized lines.

6" Bullet:
NESC Rule 420Q) addresses worker exposure to radio frequencles. It is my
understandipg that NéxtG has hired a radio frequeincy (RF) expert to determine

exposure levéls-and compare the levels to applicable regulatory standards.

Comments on “Reliability Issues With Pole Top Antennas”

1% Bullet:
No comment.

2" Bullet; -
As discussed above, the installation of a pole top antenna can be accomplished with the
continued use of rubber gloving techniques.

3™ Bullet:

| do'not have any comments on lightning strike data (number of times per year or
percentages). - Some electric utilities mount a static or neutral at the top position on their
poles. This-is very cormon with transmission lines but only common on distribution,
lines in very: high fightning areas. Assuming PSE&G mounts a stafic or neutral at the top
posltion of their distribition peles, it wauld be possible, but difficult, to mouit the NextG
antenna enthe-poletop. - Itis my understanding thatin areas with distribution poles
having a static orneutral at the fop: position of the pole, Next G agreed to find secondary
and guy poles for mgunting the antennas, From a reliability standpoint, a lightning strike -
to a transmission linglcould take out power to an-entire city. A lightning striketoa .

secondaty only pole:could take-eut power to one or two houses. Since it is not common
for elactric utilities.to do any special lighthing protection or shielding on secondary only
poles or guy poles, itiseams reasonable to assume that mounting a NextG antennaona
secondary 6r guy pole will not have much of an impact on reliability.

4" Bullet:

It Is my understanding that.NextG recognizes that the NextG communication antenna
installed-in.the supply space must be installed and maintained by supply workers (power
lineman).. This;installation is being addressed by utilities around the country by the
communication utility: paying a feeto the electric utility for the time to install and maintain
the'antenna orby the eleéctrc utility supplying the communications utility a list of power
line contracters that the electric utility uses or qualifies to work on their system. The
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communication utility then contracts with the power line contractor to meets the qualified

worker provision. .

Comments on “Other Issue”

1% Bullet:

| am assuming NextG is willing to pay their fare share of a pole replacement for a pole
that has a rotten pole top or NextG would work with PSG&E to select a neighboring pole
that does not have a rotten pole top. | woukl also assunie that the poles in question do
not have a static or neutral in the top position of the pole or that the pole top rot has ot
extended down to the crossarm mounting position or else the pole would need to be
réplaced purely for elactrical power use.

Attachments: NESC Rules 2351, 239H, and 420Q.




Attachment B

NESC® Rules 2351, 239H, and 420Q
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Part 2; Safety Ruleé for Overhead Lines F-235-1

Conductors shall be arranged so that the vertical spacing shall be not less than that specified in
"Teble 235-8 under the conditions specified in Rule 235C20(1Ye)

A supporting neutral conductor of a supply cable meeting Rule 230C3 or an effectively
grounded messenger of a supply cable meeting Rule 230C1 or 230C2 may attach to the same

insulator or bracket as a neutral conductor meeting Rule 230E1, 50 long as the clearances of
Table 235-8 are maintained in mid-span and the insulated energized conductors are positioned
-away from the open supply neuntral at the attachinent,

Clearance and spacing between communication conductors, cablés, and equipment

1

2.

The spacing between messengers supporting communication cables should be not less than’
300 mm (12 in) except by agreement between the parties involved.

The cleatances between the conductors, cables, and equipment of one communication utility to
those of another, anywhere in the span, shall be not less than 100 mim (4 in), except by agree-
ment between the parties involved.

Clearances in any direction from supply line conductors to communication antennas in the supply
space dttached to the same supporting structure

1‘

General
Commumcation antennas located in the supply space shall be installed and maintained only by

- personnel authorized and qualificd to work in the supply space in accordance with the

-applicable rules of Sections 42 and 44 See also Rule 224A,
Communication artenna

The clearance between a communication antehna operated at a radio frequency of 3 kHz to
300 GHz and a supply line conductor shall be not less than the value-given in Table 235-6, row
1b, '

NOTE I; The antenna functions as a rigid, vertical, or lateral open wire communication conductor,
NOTE 2: See Rule 420Q.

Equipment case tha supports a communication antenua

The clearance between an equipment case that supports a communication antenna and a supply
line conductor shall benot legs then thie value given in Table 235-6, Row 4a.

Vertical or lateral communication conductors and cables attached to a communication antenna

The clearance between a supply line conductor and the vertical or lateral communication

conductor aiid cable attached to a communication antenna shall be not less than the value given
in Rule 239,

V = Vertical clearance
H = Horizontal clearance

Figure 235:1—Clearance-diagram for energized conductor

Copyright © 2006 {EEE. Al rights ressrved.
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Part 2 Salaty Rules for Overhead Lines 23041

EXCEPTION: Vertical runs of effectively grounded supply conductors may have a clearance of 25 mm
(1 in).

B, Reguirements for verticel communication conductors passing throwgh supply spece on joindly used,
structures

All vortical uns of communication conductors passing through supply space shall be mstallcd as
follows:

168.

1.

3

4,

Metal-sheathed communication cables

Vertical runs of metal-sheathed communication cables shall be covered with suitable
nonmetallic material, where they pass trolley feeders or other supply line conductors., This
nonmigtallic covering shall extend from a point 1.0 m (40 in) above the highest trolley feeders
or other supply-conductors, to a point 1.80 m (6 ft) below the lowest trolley feedets or,other
supply cdnductors, but need not extend beélow the top of any mechanical protection that may be
provided near the ground.

. EXCEPTION I; Communication cables may be run vertically on the pole through space occupxed by

railroad sighal supply circuits in the lower position, as permitted in Rule 220B2, without covering wnthm
the supply space.

EXCEPTION 2: Coveting is not required in the supply space on metallic or concrete supporting
stiuctures,

Commubication conductors

Vertical runs of insulated communication conductors shall be covered with suitable
nonmetallic materigl,. to the extent required for metal-sheathed communication cables in Rule
239H]1, where such conductors pass trolley feeders or supply conductors,

EXCEPTION I: Communication conductors may be run vertically on the structure through space
occupwd by railvoad-signal supply circuits in the lower posmon, as permitted in Rule 22082, without
covering within the supply space.

EXCEPTION 2: Covering is not requited in the supply space on mefallic or concrete supporting
structores.

Communication groynding conductors

Vertical communication grounding conductois shall be covered with suitable nonmetallic
material between points at least 1.80 m (6 £t) below and 1.0 m (40 in) above ahy trolley t‘eeders
or other supply line'conductors by which they pass.

EXCEPTION I: Communication grounding conductors may be run vertically on the structure though
spaceLoccup{.d by reiltond.signal supply circuits in-the lower position, as permitted in Rule 220B2
Wxthout covenngwnhl,p the: supply space.

EXCEPTIOM 2: Covering is not reqmred in the supply space on metallic or concrete supportmg
structures.

Clearance from through bolis and other metal ohjects

i

Vertical Tuns; of commumcahon contuctors ot cables shall have a clearanice of one-elghth of

the pole cxrcumfergnce but riot fess than 50 mim (2 in) from exposed through bolts and other

'exposed meﬁl objeﬁts attached thereto that are associated with supply line equipment.

EX@EPTION Veitical runs of effectwely groynded communication cables may have a clearance of
35 iniir(i-in)s

Opera'hng fods

Effectxvely grounded or insulated operatmg rods of switches are permitted to pass through the
comunication spacc, butshall be Tocated outside of the climbing space.

Addmonal rules ,fox»standot‘fbrackets

1.

Standoff bl;éz;ke;s may be used to support the conduit(s). Cable insulation appropriate. for the
mtenﬁed seryice is tequired; nof:fietallic coriduit shall not be used to meet basic insulation
requnremen

NOTE: Sec'Rulo 217A2,

Copyrlght © 2006 IEEE. All rights ressrved.
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Part 4; Rules for the Operation of Electric Lines 42182b

Cable reels
Cable reels shall be securely blocked 50 they cannor toll or rotate accidemally.
Street and area lighting

1. Thelowering rope or chain, its supports, and fastenings shall be ¢xamined periodically.

2. A suitable device shall be provided by which each lamp on series-lighﬁx{g circuits of more than
300 V may be safely disconnected from the circuit before the lamp is handled.
EXCEPTION: This rule does not apply where the lamps ate always worked on from suitable insulated
platforms or-acrial it devices, or handled with suitable insiilated tools, arid treated as under full voltage
of the circuit concerned,

Communication antennas

‘When working in the vicinity of communication antennas operating in the range of 3 kHz to
300 GHz, workers shall not be exposed to radiatlon fevels that exceed those set forth by the
regulatory authority having jurisdiction.

NOTE: Sco OSHA. 29. CFR. 1910.97, Subpart G [B63]; OSHA 29 CFR 1910268, Subpirt R [B64]; FCC
Bulletin No. 65 [B30J; IEEE Std C95:1™.2005 [B57],

421. General operating routines

A,

Duties of a first-level supervisor or person in charge
This individual shall:
1, Adopt such precautions as axe within the individual’s anthority to prevent decidents.

2. See that the safety rules and operating procedures are observed by the employees under the
direction of this individual.

3. Make all the necessary records and reports, as required.
4. Prevent unauthorized persons from approaching places where work is being done, as far as

practical,
5. Prohibit the use of tools or devices unsuited to the work at hand or that have not been tested or
inspected as required,
B. Area profection
1. Areas accessible to vehicular and pedestrian traffio

a. Before engaging in work that may endanger the public, safety signs or traffic control
devices, or both, shall be placed conspicuously to alert approaching traffic. Where further
pratection is needed, suitable barrier guards shall be erccted. Where the nature of work
and traffic requires it, a person shall be stationed to wain traffic- while the hazard exists,

b. When openings or obstructions in the street, sidewalk, walkways, or on private property
are being worked on or left unattended during the day, dauger signals, such as warning
signs and flags, shall be effectively displayed. Under these same conditions at night,
waming lights shall be prominently displayed and excavations shall be enclosed with
protective barricades,

2. Areas accessible to employees only

a. If the work exposes energized or moving parts that are normally protected, safety signs
shall be displayed. Suitable barricades shall be erected to restrict other personnel from
entering the area,

b, When working in one section where there is a multiplicity of such sections, such as one
panel of a switchboard, one compartment of several, or one portion of a substation,
employees shall mark the work area conspicuously and place barriers to prevent
accidental contact with energized parts in that section or adjacent sections.

Copyright © 2006 IEEE, All rights reserved. ) . 255
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Bavid 1. Marne, P.E.

Muarae and Assaciales, Dar.

619 S.W. Bigmins, Suite C.
Sdiasonde, BT 8943

Phone: {406) 344-8997

Fax: {406) 5458852

Email: ézvm@w&&a} Qi
Web: wivw marmeasenciates com

David 1. Marns, P.E. is 5 registred professional slectival m@glmus Br Mame s the
author of MeGraw-Hills Naslona! Elscerival Safery Cods” (NESC®) Hundhook mnd is 4
natisnally recognized speaker on the NESC®. Heserves on NL&L‘J Subronumiitee 4,
Overhead Linss — Clesrances. He bs somipany presislent and ssuior eleciricst enginser for
oo and Ssgociaies, {ns: sz blissonia, Montang where be specialives i Notions!
Blectncal Safety Oode® zi*i“SC@) tra;mng, DSHA walning, and coginecring desiam b 8
Murne has over 24 vesrs sxporioncs enginecring and manazing vansmission sad

distyibution line projects, substation projests, :simtrzcs} systems plaoning stodies, amj. jeimt
use gpawm and w;msmamsm} PrNECEs,

The 2007 Natfonal Stecinen Suiew Do (NERCT) iaboys fof) an MoGraw Hills NERGY
Henohook suthored by Davig 2 Mamng, BE fabse sighs)
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Educahon

Montana State ﬁﬁiversity, Bozenién, Montana
Bachelor of Science in Electrical Engineering (BSEE)

Graduation Dat: Jung 1983

Various Continuing Education Courses, 1983-present
Transmission and Distribution Line Design and Staking, Substation Design, System
Protection and Coordination, System Ovet-voltage Design, Engineering and Operations
Confeérences, Pole Confetences, Joint Use (Power and Communications) Conferences,
Electromagnetic Fields (EMF), Corrosion Control, Project Managemerit, Finance and
Accounting, OSHA Compliance and Workplacc Safety, OSHA 1910.269 Qualified -
Worker, National Electncal Safety Cade® (NESC®) Sub-Committee Meetmgs

Experience

Transmission and. Distribution Line Engineering

Responsibleé for the engineering management and/or engineering design of over 40
tranismission line related projects and over 225 distribution line related projects. Projects
have involved a variety of voltage levels, conductor sizes, structure types, terrain types,
right-of-way constraints, and environmental issues. Designs for transmission and
distribution lines include both overhead and ynderground circuits (including underwater
locations) in both urban and rurai settings. Engineering services provided for
transmission and distribution engineering projects include planning, cost estimating,
design, bidding, construction administration, construction observation, right-of-way, and
permitting.

Substation Engineering

Responsible for the engineenng management and/or engineering design of over 60
substation.related prejects. Brojects have involved a variety of voltage levels, .
transformer.ratmgs, biis sizes; structure types, site plans, grounding issues, protection
schetnes; ‘metemng types, communigation systems, ownership, and environmental isspes.
Designs for substatxons incliide both live front and dead front equipment in both urban
and rural settmgs Eﬁgmeenn g services for substation projects include planning, cost
estimating, desngn, brddmg, construction administration, construction observation, site
work, and permitting; -

Electrical Systein Planmng Studies

Responmbleior the éngineering management and/or engineering design of over 95
electrical system plarining related:studies. Projects have involved a variety of studies
including long range plans, constiuction work plans, sectionalizing and coordination
studies, voltage drap studies, fault current studies, motor starting studies, power factor
analysis, electtomagnetic field (EMF) reports, and environmental studies.

David J. Marpe, PE Curriculum Vitae
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Experince (continued)

Joint Use (Power and Communication) Engineeting ‘
Responsible for the engineering'management and/or engineering design of over 25 join
use.(power and communication) related projects: Projects have involved a variety of
power line voltage levels and communication line (phone, CATYV, fiber) cable types.
Engineering services include calculating and reviewing clearance, and strength and .
loading issues in accordance with the National Electrical Safety Code® (NESC®) and
Joint Use Agreements. Services also include field data gathering, determining make--
ready requirements, and field construction observation. '

National Electrical Safety Code® (NESC®)

Nationally recognized eécgqrt on the National Electrical Safef Code® (NESC®). Author
of McGraw-Hill's NESC™ Handbook and presenter of NESC” seminars around the
United States. (See Publications and Presentations for additional information.,)

Knowledgeable of the National Electrical Code® (WEC®), Occupational Safety and
Health (OSHA)'Regulaﬁon 1910.269, 1910.268, and 1926.950 through 1926.960,
California General Order 95 (GO95) arid other codes and standards related to the
electrical power and communication utility industries.

Electrical Investigations/Expert Witness-Opinions |
Electrical investigations and expert witness opinions for cases involving power line
contacts, electrocution, lightning, power failure, process control systems damage, and
electrical service failures resulting in loss of life, injury, and property damage. Electrical
investigations related to electromagnetic field (EMF) concerns. Electrical investigations
related to power theft and stray voltage complaints.

Management-Experience

Pfg§ideﬁf§»gi1d‘@E0 ofMameﬁnd Associates, Inc. Responsible for all aspects of
corporaté management and companyrditection. :

'BﬁgnchMaﬂagféf;gf $SR§En’gji1i_e;e§§§Inc;, Missoula, Montana office. Responsibilities

""éfgdedgdéi:ﬁﬁ’ﬁ'i‘s&at‘i‘%u;Ama\fl‘ce’t'iqg, andeengineering. Reported directly to.the company
president of an‘f8:'0‘+ é%'n‘;ployee firm spread across five offices. Elected to SSR Engineers,
Inc:-Board-of Directoss in 1998 and served as a trustee on the Board of Directors until
SSR Engineers was purchased by HDR Engineering in 2003, ‘
Department Managerof the Transmission and Distribution (T&D) group of HDR
Engineetinf,in Missgiila, Montana. Similar management dufies as described above in
a&lfditioﬁ‘to*ﬂﬁtq;&tainiﬁg felationships with other managers and corporate personnel -
thréughout:a 3360+ eémployee firm Wwith over 80 offices.

David ‘:l.»M:avme.,.iEiEf ' Curriculum Vitae




Work History

Marne and Assoclaies, Inc.

“Missoula, Montana 2005-Present

President
. President of Marne and Assaciates, Inc. which prowdes Nauonal Electrical Safety Code
: ' (NESC®), training (public séminars, in-house seminars, and web based training), OSHA
) ) training, trammg aids (software, books, manuals, efc.), accident investigation, éxpert .

wimess sérvices; and engineering d631gn

HBR Engmeermgf Inc.

'stsoula ‘Montana 2003-2005
- Transmission.and Elsfnbu&on Depattment Manager/Semor Electrical Engineer
‘(HEJiz Ehglqeenngﬂpurchased SSR-Engincers on 8/1/03)

i . Departmentumanager and:senior electrical engineer in charge of electncal engmeermg
: ' -des1gn for‘eiectnc utility clients and National Electrical Safety Code® (NESC®)
px‘esentatlons

SSR: Engineers, Inc.
) Mlss0ula, Montana 1990-2003

Branch ManagerlSemor Electrioal Engineef

A Bnanch manager and genior-electrical engineer in charge of electncal engmeenng desxgn
O fodélectric: ftility ché'hts and National Electrical Safety Code® (NESC ) presentatlons

s, _ Project Engineer 1988-1990

v ceemmas o e = m o= e

(SSR Engirieers purchased General Engineers on 3/1/38)

Project electrical engineer involved with electrical power, lighting, and communication
projécts forutility; industsial, and commercial clients.

General Engmeers, Inc.
Missoula, Montana 11985-1988

" Design Engineer

Demgn elégtrical engmeer involved with electrical power, lighting, and communication
i projects forduuhty, mglusmal, and commercial clients.

: Mare Islarid -Naval Shipyard
T Valiejo, California 1983-1985

Design Engineer

Design electrical engineer involved with;electrical power, lighting, and commumcatlon
projects for the public works dcparﬁnent of a naval shipyard.
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Publications

i

Marme, David J, McGraw-Hill's National Electrical Safety Code® [NESC®) 2007

Ié«)z(;;ibook. Conforms to the 3007 NESCS, MeGraw-Hill Publiching, New York, NY,

Marne, David J., McGraw-Hill's National Electrical Safety Code® (NESC®) Handbook,
Conforms to the 2002 NESC®, McGraw-Hill Publishing, New York, NY, 2002

National Electrical Safety Code® and NESC® are registered trademarks of the Institute of Electrical and Electronics

Engirieers (IEEE).

Presentations

E)

o Applying the National Electrical Safety Code® NESC®) to Day-to-Day Utility Work
Presented at various utifity associations and utility companies across the United States,

o Applying the National Electrical Safety Code® (NESC®) to Day-to-Day Utility Work
— Transmission Voltage Focus
Presented at various utility companiés across the United States.

o National Electrical Safety Code® (NESC®) Rules for Joint Use Construction
Presented at various utility associations and utility companies across the northwest.

o Major %hanges and General Overview of the 2007 National Electrical Safety Code®
(NESC®)
Presented at vatious utility associations and utility eompanies across the United States.

o Major Changes and General Overview of the 2002 National Electrical Safety Code®

(NESC®) .
- Presented at various utility associations and utility companies across the United States. -

o Major %hanges and General Overview of the 1997 National Electrical Safety Code®
(NESC®)
Presented at various utility associations and utility companies around the northwest,

o  OSHA 1919.269; Electric Power Generation, Transmission and Distribution
Presented web seminars for various utility companies across the United States.

o OSHA 1919,268: Telecommunications
Presented web seminars for various utility companies across the United States.

o Distribution Line Design
Presented web seminars for various utility companies across the United States.

David J. Marne, PE _ Curriculum \?itae




| Licensure

IEEE Senior Engineer Membership Award
SSR Engineets, Inc. 15 year service award
HDR Engineering, Inc. Professional Associates and Pathfinders Award

Professionai Affiliations

Institute of Eleotrical and Electronics Engineers (IEEE), Senior Member Status
IBEE Power Engineering Society (PES)

National Society of Professional Engineers (NSPE)

Montana Society of Professional Engineers (MSPE)

Proféssio}lﬁ lringme:;;',“State:r 6f Montafna, “I;i‘—cenée Nﬁmber 9428FE
Professional Engineer, State of Idaho, License Number 6426
Professional Bngineer, State of Washington, License Number 39601

David J. Marne, PE Curriculum Vitae









